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Context: California is the first and only state to implement a patient-to-
nurse ratio mandate for hospitals. Increasing nurse staffing is an important
organizational intervention for improving patient outcomes. Evidence suggests
that staffing improved in California hospitals after the mandate was enacted, but
the outcome for hospitals bearing a disproportionate share of uncompensated
care—safety-net hospitals—remains unclear. One concern was that California’s
mandate would burden safety-net hospitals without improving staffing or that
hospitals would reduce their skill mix, that is, the proportion of registered
nurses of all nursing staff. We examined the differential effect of California’s
staffing mandate on safety-net and non-safety-net hospitals.

Methods: We used a time-series design with Annual Hospital Disclosure data
files from the California Office of Statewide Health Planning and Development
(OSHPD) for the years 1998 to 2007 to assess differences in the effect of Califor-
nia’s mandate on staffing outcomes in safety-net and non-safety-net hospitals.

Findings: The mandate resulted in significant staffing improvements, on av-
erage nearly a full patient per nurse fewer (−0.98) for all California hospitals.
The greatest effect was in those hospitals with the lowest staffing levels at the
outset, both safety-net and non-safety-net hospitals, as the legislation intended.
The mandate led to significantly improved staffing levels for safety-net hos-
pitals, although there was a small but significant difference in the effect on
staffing levels of safety-net and non-safety-net hospitals. Regarding skill mix,
a marginally higher proportion of registered nurses was seen in non-safety-
net hospitals following the mandate, while the skill mix remained essentially
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unchanged for safety-net hospitals. The difference between the two groups of
hospitals was not significant.

Conclusions: California’s mandate improved staffing for all hospitals, includ-
ing safety-net hospitals. Furthermore, improvement did not come at the cost
of a reduced skill mix, as was feared. Alternative and more targeted designs,
however, might yield further improvement for safety-net hospitals and reduce
potential disparities in the staffing and skill mix of safety-net and non-safety-net
hospitals.

Keywords: Safety net, nursing, nurse staffing, California, mandate.

Safety-net hospitals have historically served as
important health service resources for the vulnerable poor and for
increasing numbers of minority and uninsured individuals (Lewin

and Altman 2000). Although the sweeping reforms brought by the
Patient Protection and Affordable Care Act of 2010 promise increased
health care access to vast numbers of the previously uninsured, safety-net
facilities will continue to provide vital health care services to the more
than 20 million U.S. residents who still will not have health insurance
(Hall 2011). Yet, safety-net hospitals are increasingly susceptible to
challenging economic environments. This has raised concerns about the
extent to which safety-net hospitals will be able to respond to economic
and policy challenges and to benefit from initiatives aimed at improving
the quality and safety of care (Zwanziger and Khan 2006).

A number of states have considered regulating aspects of nursing as a
means of improving health care quality. California was an early adopter of
minimum hospital nurse staffing legislation and remains the only state
with a comprehensive patient-to-nurse ratio mandate. This mandate was
signed into law as Assembly Bill 394 (AB 394) in 1999 and took effect
in 2004. Results from early studies of the consequences of California’s
nurse staffing mandate are mixed (Aiken et al. 2010; Cook et al. 2010;
Donaldson and Shapiro 2010; Hickey et al. 2011), and little is known
about how this legislation affected safety-net facilities in the state. The
purpose of this article is to examine how California’s safety-net hospitals
responded to the nurse staffing mandate relative to other hospitals in
the state.

Our examination of the nation’s first comprehensive, fixed minimum
nurse staffing mandate may be particularly instructive because it directly
addresses the promises and limits of policies aimed at improving health
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care quality across a variety of health care settings and providers. Man-
dating nursing resources is controversial and poses a set of challenging
questions. We ask whether there were differences in how safety-net and
other hospitals responded to the implementation of AB 394 in terms
of staffing and skill mix (i.e., the proportion of registered nurses in all
nursing staff).

We begin with an overview of California’s nurse staffing mandate
and background on the efforts that led to its implementation. Next,
we discuss the factors affecting safety-net hospitals during the period
leading up to the implementation of AB 394. This is followed by an
assessment of how California’s nurse staffing mandate differentially af-
fected safety-net hospitals in the state. We conclude with research and
policy implications learned from the California experience.

Synopsis of AB 394

California’s staffing mandate extended preexisting regulations of crit-
ical care nurse staffing enacted in the late 1970s (Spetz et al. 2000).
The California legislature passed AB 394 after years of intensive lobby-
ing by nursing unions, including the California Nurses Association and
the Service Employees International Union. To further their objective,
these groups also capitalized on concerns about patients’ safety and the
emerging evidence of a relationship between increased nurse staffing
and better patient outcomes (Blegen, Goode, and Reed 1998; Flood and
Diers 1988; Kovner and Gergen 1998). After the law passed in 1999, the
California Department of Health Services spent two years evaluating al-
ternative recommendations from interested groups, including the unions
and the California Healthcare Association, which represented the hos-
pitals. The California Department of Health Services then released draft
regulations in January 2002. Following an extensive public comment
period, the final revisions established licensed patient-to-nurse ratios in
acute care hospitals, acute psychiatric hospitals, and specialty hospitals
as of January 2004 (Spetz 2004). The legislation focused on licensed
nurses, including both registered nurses and licensed vocational nurses
(sometimes called licensed practical nurses). The regulations specified
staffing ratios for different specialties; for example, minimum staffing
in general medical and surgical units were set at one licensed nurse for
every six patients for an eighteen-month phase-in period and then to
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one nurse for every five patients. Hospitals could staff above these ratios
but not below.

An additional aspect of AB 394 is that except for intensive care,
nursery, emergency triage, and critical care trauma patient assignments,
hospitals could be in compliance with the mandate if up to 50 percent
of their required licensed nursing staff were licensed vocational nurses.
Licensed vocational nurses have less training, a more restricted scope of
practice, and are generally paid less than registered nurses (Seago et al.
2004). Since the 1980s, hospitals have utilized a declining number of li-
censed vocational nurses, opting to meet the growing demand in patient
acuity and complexity of care with a higher proportion of registered
nurses (Seago et al. 2004). One concern was that the provision in AB
394 allowing licensed vocational nurses to make up 50 percent of the
staffing complement would lead some hospitals, particularly those with
smaller budgets, to rely more heavily on licensed vocational nurses. This
in turn would dilute the skill mix (Buerhaus 1997; Coffman, Seago, and
Spetz 2002).

No definitive study has yet identified specific, optimal patient-to-
nurse ratios. Research on the relationship between nurse staffing and
patient outcomes, along with input from stakeholders, helped inform
the final ratios adopted by the California Department of Health Services
(California Department of Public Health 2003). Researchers from the
University of California at Davis and the University of California at
San Francisco estimated the distribution of nurse staffing in California
hospitals, the share of hospitals that the minimum staffing require-
ments likely would affect, as well as the expected costs of the legislation
(Kravitz and Sauve 2002; Spetz 2004; Spetz et al. 2000). Before the im-
plementation of AB 394, between 20 and 51 percent of hospitals were
projected to be required to hire additional nurses in order to comply
with the staffing ratios on medical-surgical units. Experts anticipated
statewide labor demands to increase by more than 7,000 licensed nurses.
The expected cost per hospital to comply with the mandate was between
$700,000 and $800,000.

Cross-sectional work has shown that many patient outcomes are bet-
ter when hospitals have more nursing staff (Aiken et al. 2002; Kane
et al. 2007; Needleman et al. 2002). Since California implemented
its staffing mandate, a few studies have more directly evaluated the
impact of AB 394 and suggest that California’s staffing mandate has re-
sulted in improved licensed nurse staffing (Donaldson and Shapiro 2010;
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McHugh et al. 2011). For example, California hospitals had better
staffing and related patient outcomes compared with those hospitals
in states without a similar staffing law (Aiken et al. 2010). Although
longitudinal increases in nurse staffing are associated with better patient
outcomes, the findings in California, both before the legislation and cov-
ering the pre- and postlegislation period, are mixed (Burnes Bolton et
al. 2007; Cook et al. 2010; Donaldson and Shapiro 2010; Harless and
Mark 2010; Hickey et al. 2011; Sochalski et al. 2008).

The benefits of better nurse staffing may be less likely to translate into
better patient outcomes in safety-net hospitals compared with those in
non-safety-net hospitals (Blegen et al. 2011). The reasons cited include
higher patient acuity, poorer quality of care in nonnursing domains, and
the use of less effective staffing strategies to maintain staffing (e.g., more
contract nurses and more overtime) in safety-net hospitals. Despite other
states’ interest in nurse staffing mandates (American Nurses Association
2011), little longitudinal research has focused on the differential effects
of California’s nurse staffing mandate for those hospitals that, because
of fiscal constraints, may be less able to invest in additional licensed
nursing personnel. To date, only one study has considered how staffing
varied in safety-net and non-safety-net hospitals in California (Conway
et al. 2008). Furthermore, the data for that study extended only through
2004, the year of AB 394’s implementation. We fill this gap by using
data before and after implementation to assess how safety-net and other
hospitals responded to the mandate.

The Safety Net

The Institute of Medicine defines safety-net hospitals as having two dis-
tinguishing characteristics: “(1) by legal mandate or explicitly adopted
mission they maintain an ‘open door,’ offering access to services for pa-
tients regardless of their ability to pay; and (2) a substantial share of
their patient mix is uninsured, Medicaid, and other vulnerable patients”
(Lewin and Altman 2000, 21).

Despite the critical function performed by safety-net hospitals over
the past century, their capacity to provide needed services has been
hampered in recent decades. Safety-net hospitals are especially vulner-
able to varying market and policy forces and continue to struggle to
operate and succeed in increasingly competitive and technologically
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sophisticated environments (Fishman and Bentley 1997; Lewin and
Baxter 2007).

During the late 1990s, state, local, and federal efforts to decrease
spending and meet increasing budgetary constraints targeted public
subsidies such as disproportionate share hospital payments, which is
one of safety-net hospitals’ primary means of covering unpaid costs
(Fishman and Bentley 1997). The Balanced Budget Act of 1997 pro-
posed cuts to hospital Medicare and Medicaid payments, and even
though revisions in 1999 and 2000 lessened the impact of the proposed
cuts, total Medicare margins declined from 10.3 percent in 1996 to
1.7 percent in 2002 (Bazzoli et al. 2005). Private-sector payment-to-
cost ratios fell to roughly 115 percent in the early 2000s from a high of
approximately 130 percent in the early 1990s (Bazzoli et al. 2005) while
at the same time Medicaid’s managed care programs grew (Marquis,
Rogowski, and Escarce 2004). With this increase in Medicaid’s managed
care penetration, non-safety-net hospitals began competing for lower-
risk Medicaid patients (e.g., uncomplicated maternity cases). This left
safety-net facilities with a greater burden to care for less profitable,
higher-risk Medicaid patients (Gaskin, Hadley, and Freeman 2001).
Despite dramatically decreasing the number of uninsured, the Patient
Protection and Affordable Care Act of 2010 will substantially reduce
each state’s disproportionate share hospital allotment beginning in fiscal
year (FY) 2014 and each subsequent year. The ramifications for safety-
net hospitals—a critical source of health care for many people in the
United States—remains to be seen.

One of the challenges for studies of safety-net hospitals is that there is
no consensus on how best to define them. In their review, Zwanziger and
Khan (2008) suggest using a continuous measure to define safety-net
hospitals, based on serving a low socioeconomic status population, pro-
viding uncompensated care, and having a high proportion of Medicaid
patients. In their 1999 and 2001 studies, Gaskin and colleagues (Gaskin
and Hadley 1999; Gaskin, Hadley, and Freeman 2001) identified ur-
ban safety-net hospitals as those institutions belonging to the National
Association of Public Hospitals or having a proportion of discharges
of low-income patients that is more than one standard deviation above
the average proportion for all urban short-term general hospitals in the
state. Low-income patients were defined as those whose source of income
was Medicaid, charity care, or self-pay. Werner, Goldman, and Dudley
(2008) designated safety-net status based on the percentage of Medicaid
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patients served. Safety-net status has also been defined in terms of the
proportion of uncompensated care costs (Bazzoli et al. 2005; Zuckerman
et al. 2001). McHugh, Kang, and Hasnain-Wynia (2009) examined the
criterion used in safety-net studies between 1996 and 2008 and found
variations in definitions ranging from market and facility characteristics
to uncompensated care burden and total Medicaid caseload. In this ar-
ticle, we characterize safety-net hospitals based on common definitions
consistent with the Institute of Medicine’s conceptualization, as those
hospitals with a burden of uncompensated care as well as public hos-
pitals with large charity and indigent care patient populations (Bazzoli
et al. 2005; Lindrooth et al. 2006; McHugh, Kang, and Hasnain-Wynia
2009; Zuckerman et al. 2001).

Study Data and Methods

Design

We used a time-series design to compare the effects of AB 394 on nurse
staffing and skill mix in safety-net hospitals and non-safety-net hospitals
in California from 1998 to 2007.

Data Sources and Variables

We obtained our primary data from the Annual Hospital Disclosure data
files from the California Office of Statewide Health Planning and Devel-
opment (OSHPD) for the years 1998 to 2007. The OSHPD data provide
information on all California hospitals, including detailed staffing in-
formation and hospital characteristics. We also used data from the U.S.
Bureau of Labor Statistics and the Centers for Medicare and Medicaid
Services (CMS).

Outcomes. The primary outcomes that we analyzed were nurse
staffing and skill mix. Our measure of nurse staffing was the number
of inpatient medical-surgical patients per licensed nurse. We obtained
this measure from the OSHPD hospital files, which supply detailed
information on licensed nurses’ (both registered nurses and licensed vo-
cational nurses) hours and patient days across revenue centers, including
medical-surgical units. We then converted nurse hours per patient day
to patients per nurse using the following formula:
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Patients per Nurse = 1(
Nursing Hours

Patient Day

)/
(24)

This approach makes our staffing measure consistent with the legis-
lation of interest (Spetz et al. 2008; Unruh, Fottler, and Talbott 2003).
We used medical-surgical staffing because this represents the majority
of hospital nurse staffing and allowed us to use a staffing measure that
could be readily and directly evaluated with respect to the requirements
of California’s mandate. To calculate the skill mix in each hospital, we
divided registered nurses’ hours by total licensed nursing staff (the sum
of registered nurses plus licensed vocational nurses) hours.

Safety-Net Status. Our analysis included all adult, nonfederal acute
care facilities in the state of California from 1998 to 2007. We identified
safety-net hospitals based on each hospital’s average burden of uncom-
pensated care in the years before the mandate was implemented in 2004
(Bazzoli et al. 2005, 2006; Fishman and Bentley 1997; Lindrooth et
al. 2006; McHugh, Kang, and Hasnain-Wynia 2009; Zuckerman et al.
2001). To calculate a hospital’s total uncompensated care, we added bad
debt and charity care, adjusting this sum by the hospital’s cost-to-charge
ratio. Those hospitals in the top decile, based on the ratio of uncom-
pensated care to total expenses, were considered to be “high-burden”
hospitals, or safety-net hospitals, as we use the term here.

We also counted public city and county hospitals—significant
providers of care to the vulnerable poor—as safety-net hospitals (Kelch
2011). Under Section 17000 of California’s Welfare and Institutions
Code, counties are responsible for the care of low-income uninsured
residents who have no other source of care. Although our definition of
safety-net hospitals based on uncompensated care burden included all
city and most county hospitals in our sample, a few county hospitals had
a notably low uncompensated care burden. Some county hospitals in
California classify uncompensated care on the financial reports to their
county indigent program. To account for this, we also classified those
county hospitals with very low uncompensated care (bottom decile) as
safety-net hospitals if their indigent care burden ranked very high (top
decile).

Covariates. Although our fixed-effects modeling approach controls
for all time-invariant characteristics of the hospitals in our panel, there
are other factors that could be jointly related to staffing and to being
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a safety-net hospital that are not stable over time. For this reason, we
included a number of covariates from the OSHPD data to control for
potential confounds. Number of beds was defined as the number of
hospital beds staffed within the facility. We also classified hospitals
with respect to the amount of technology they possessed; for example,
“high-technology” facilities were identified as those that had open-heart
surgery capabilities, organ transplant capabilities, or both (Aiken et al.
2002).

We also included covariates to account for variations in hospitals’
financial conditions that could confound our understanding of the effect
of the mandate on staffing in safety-net compared with non-safety-net
hospitals (Zwanziger, Khan, and Bamezai 2010). The first covariate was
net patient revenue per patient day (Bazzoli et al. 2007). In addition, we
had an indicator of the hospital’s liquidity: the amount of cash on hand
as a percentage of total revenue. We used the Herfindahl-Hirschman
index (HHI) as a proxy measure for market competition and calculated
it as the sum of the squared market shares of the competing hospital area
(Hsieh, Clement, and Bazzoli 2010). Markets were designated as the
hospital service area defined in the Dartmouth Atlas, and market share
data were drawn from the CMS Hospital Services Area Files for each
year (Wennberg and Cooper 1998). We also used an annual measure of
the Medicare area wage index from the CMS to account for geographic
labor input price differences. To account for variability in the economy
and nurse supply (Blegen, Vaughn, and Vojir 2008), we estimated a
county-level annual unemployment rate as the percentage of people who
were jobless, looking for jobs, or available for work, using annual data
from the U.S. Bureau of Labor Statistics, Local Area Unemployment
Statistics program (U.S. Department of Labor 2010).

We also established controls for differences in patient mix. The
annual hospital-level Medicare case-mix index was drawn from the CMS
to account for the severity of illness in each hospital’s patient population.
Finally, we used variables indicating the share of Medicare and Medicaid
inpatient days out of all inpatient days (Hsieh, Clement, and Bazzoli
2010).

Analytic Approach

We constructed a balanced longitudinal data set for the time period
1998 to 2007 for our analyses, accounting for hospital consolidations
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and mergers by combining data before the mergers and dropping those
hospitals that closed during the observation interval.

We created a series of dummy variables and interactions to evaluate
the effect of the mandate on staffing and skill mix and the difference
in this effect by safety-net status. One dummy variable distinguished
between the period before 2004 (when the ratios went into effect) and
the period after 2004. We refer to these intervals as the preimplementation
and postimplementation periods, respectively. Another dummy variable
contrasted safety-net hospitals with non-safety-net hospitals.

We labeled those hospitals with patient-to-nurse ratios at or below
that required by the mandate (less than or equal to 5:1) before the ratios
were released in 2002 as compliant and those hospitals with patient-to-
nurse ratios exceeding 5:1 as noncompliant. Because some hospitals—as
many as half, by some estimates—were already in compliance with the
mandated staffing levels, we expected that the legislation would have a
limited effect on those hospitals and would result in little or no change
in staffing. Hospitals with patient-to-nurse ratios that exceeded the
mandated level before the release of the final ratios would be expected
to change and to change the most for those hospitals furthest from the
mandated level initially.

With this in mind, we contrasted the change in staffing in safety-net
and non-safety-net hospitals as a result of the legislation while taking
account of where each type of hospital stood before the legislation in
regard to its staffing relative to the mandated levels. We assigned a
score to each of the noncompliant hospitals to indicate the number of
patients per medical-surgical nurse by which these hospitals, before the
final ratios were released, exceeded the mandated level of five patients
per nurse. Those hospitals with a patient-to-nurse ratio exceeding the
mandated level took the value of the difference between their average
patient-to-nurse ratio in the pre-ratio period and five (the final mandate
limit). This is a continuous value. We considered those hospitals with
an average of five or fewer patients per nurse before the ratios to be
compliant and assigned them a value of zero; that is, their patient-to-
nurse ratio did not exceed the mandated level. The regulatory intent
of the mandate supports comparing hospitals based on this distinction.
Indeed, the California Department of Health Services’ Final Statement of
Reasons notes that its “policy decisions remediate the hospitals with the
leanest staffing, effectively raising the bar for the standard of acceptable
staffing” (California Department of Public Health 2003).
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We used hospital-level fixed-effects regression models to estimate
the effect of AB 394 on California safety-net hospitals compared with
non-safety-net hospitals. The fixed-effects approach ensures that the
estimated effects of the ratios cannot be attributed to unmeasured time-
invariant differences between hospitals in different markets that may be
associated with staffing and skill mix over time. We also included time
fixed-effects (a dummy variable for the time period, preimplementation
versus postimplementation) to control for secular changes that might
influence the availability and use of licensed nurses and intertemporal
trends common to all hospitals in California. To evaluate the effect of
AB 394 on safety-net versus non-safety-net hospitals, we tested the
interactions between the time period and safety-net status in which the
effects of the mandate were determined by evaluating the sign, size, and
significance of the coefficient for the interaction terms. We included an
interaction term of the time period variable, and our variable indicating
the number of patients per nurse by which noncompliant hospitals
initially exceeded the mandated level. This allowed the change over time
to differ depending on the initial “degree” of noncompliance. We also
assessed an alternative model to determine whether the change in staffing
based on initial level of noncompliance was different for safety-net and
non-safety-net hospitals. This model included a three-way interaction
term of our time period variable, our safety-net indicator, and the variable
indicating the initial degree of noncompliance.

Study Results

Our panel contained 173 California hospitals, of which 28 (16%) met
our criteria for safety-net hospital (see table 1). On average, the safety-net
hospitals had more beds and were more likely to be teaching institutions.
All the city or county hospitals in our sample were considered to be
safety-net hospitals. Table 1 gives additional descriptive information
about the hospitals by safety-net status.

We plotted the average patient-to-nurse ratio over time to see whether
there were differences between the safety-net and non-safety-net hospi-
tals (figure 1). Safety-net and non-safety-net hospitals differed modestly
in their staffing level before the legislation was passed in 1999. Nursing
workload in terms of patient-to-nurse ratio decreased for both safety-net
and non-safety-net hospitals, corresponding to the announcement of the
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figure 1. Trends in Medical-Surgical Nurse Staffing among Safety-net and
Non-safety-net Hospitals in California, 1998–2007
Note: Final ratios were released publicly in 2002; AB 394 was implemented in
2004.

final ratios by the California Department of Health Services in 2002 and
continuing after the implementation in 2004.

We also plotted nursing skill mix over the same period to examine
differences in trends between the safety-net and non-safety-net hospitals
(figure 2). Safety-net and non-safety-net hospitals had different initial
levels of skill mix, with the safety-net hospitals having a significantly
lower skill mix before the legislation was passed in 1999. On visual
inspection and before any controls, it appears that skill mix increased
for non-safety-net hospitals while remaining steady or increasing only
slightly for safety-net hospitals. This contradicts concerns about skill
mix reductions for safety-net hospitals. The gap between safety-net and
non-safety-net hospitals, however, appears to have grown.

When the California Department of Health Services released the fi-
nal ratios in 2002, 45 percent of all the hospitals in our sample (39%
of the safety-net and 46% of the non-safety-net hospitals) were staffed
at a level that would have put them in compliance with the law (see
table 2). The difference between safety-net and non-safety-net hospitals
was not statistically significant (p = 0.50). In the period following the



Impact of Nurse Staffing Mandates on Safety-Net Hospitals 173

figure 2. Trends in Medical-Surgical Nurse Skill Mix among Safety-net and
Non-safety-net Hospitals in California, 1998–2007
Note: Final ratios were released publicly in 2002; AB 394 was implemented
in 2004. RN = registered nurse, LVN = Licensed Vocational Nurse, Total
Licensed Nursing Staff = [RNs/(RNs + LVNs)].

2004 implementation of the mandate, 82 percent of safety-net hospitals
and 92 percent of non-safety-net hospitals were staffed at a level con-
sistent with compliance. The difference in the proportion of compliant
safety-net hospitals versus compliant non-safety-net hospitals following
implementation was not statistically significant (p = 0.09). Although
a higher percentage of initially noncompliant non-safety-net hospitals
became compliant (88%), compared with initially noncompliant safety-
net hospitals (76%), the difference was not statistically significant. The
average reduction in patient-to-nurse ratio was statistically significant
across each group of hospitals (p < 0.001 for all groups except compliant
safety-net hospitals, p = 0.03 for this group).

The fixed effects regression models estimate the effects of the legis-
lation on staffing and skill mix for both safety-net and non-safety-net
hospitals. We also included a term to indicate the degree to which each
noncompliant hospital initially exceeded the mandated patient-to-nurse
ratio, that is, the difference between the hospital’s initial patient-to-
nurse ratio and the 5:1 patient-to-nurse ratio required by law after
2004. We specified our primary model identifying two time periods:
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TABLE 3
Effects of Implementation of California Staffing Mandate (AB 394) on

Medical-Surgical Nurse Staffing and Skill Mix, 1998–2007

Patient-to-Nurse
Ratio Skill Mix

Postimplementation −0.72∗∗∗(0.06) .03∗∗∗(.004)
Safety Net

(Postimplementation ×
safety net)

0.27∗(0.12) −.02(.009)

Degree of Initial
Noncompliance
(Postimplementation ×
# of patients over
mandate)

−0.62∗∗∗(0.05) −.003(.004)

Note: Point estimates and standard errors from fixed-effects regression models estimating the effects
of AB 394 on medical-surgical patient-to-licensed nurse ratio for hospitals are based on safety net
and compliance status; standard errors are in parentheses. Covariates include number of beds, net
patient revenue per patient day, cash/revenue ratio, area wage index, case mix index, ranking on
high technology index, Medicare share, Medicaid share, Herfindahl-Hirschman index, and local
unemployment rate.
∗p < 0.05; ∗∗p < 0.01; ∗∗∗p < 0.001

preimplementation, representing the events before the mandate was en-
forced in 2004, and postimplementation, representing the period following
2004. A model specification with three time intervals (preannounce-
ment, announcement, and postimplementation) demonstrated no signif-
icant effects from any announcement, suggesting that the announcement
of the ratios in 2002 did not result in meaningful changes in staffing
before the legislation’s implementation in 2004.

We found that the overall effect of implementation of the mandate
across all hospitals resulted in nearly one fewer patient per nurse (−0.98
[p < 0.001]). We found significant differences in the effect on staffing
based on safety-net status as well as the degree of initial noncompli-
ance (see table 3). For initially compliant non-safety-net hospitals, the
mandate had the effect of reducing patient-to-nurse ratios by 0.72 pa-
tients per nurse. The effect was smaller for initially compliant safety-net
hospitals (a reduction of 0.46 patients per nurse). Although patient-
to-nurse ratios fell in both safety-net and non-safety-net hospitals after
the mandate, we found a statistically significant disparity in the magni-
tude of the change between safety-net and non-safety-net hospitals (0.27
patients per nurse, p = 0.02).
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figure 3. Medical-Surgical Patient-to-Nurse Ratios before and after Reform
in Safety-net and Non-safety-net Hospitals by Initial Staffing Level
Note: Preimplementation patient per nurse ratios for compliant safety-net and
non-safety-net hospitals are based on the estimated (and equal) mean values for
those hospitals.

The greatest reductions in patient-to-nurse ratio following the im-
plementation of the California mandate were for those hospitals that
were initially understaffed to begin with—both safety net and non-
safety net. For every additional patient per nurse above the 5:1 ratio in
the preimplementation period, hospitals had an additional reduction of
0.62 patients per nurse. An alternative model to determine whether the
change in staffing based on initial level of noncompliance was signifi-
cantly different for safety-net and non-safety-net hospitals showed that
the difference was not significant (0.14 patients per nurse, p = 0.2).
Thus, our estimate of the effect of the degree of initial noncompliance
is effectively an average of both safety-net and non-safety-net hospitals.
Figure 3 shows the estimated changes in patient-to-nurse ratio follow-
ing implementation for safety-net and non-safety-net hospitals based on
their initial staffing levels.

The skill mix in all hospitals rose from the preimplementation period
to the postimplementation period by a small but statistically significant
amount (0.02 [p < 0.001]). The effect was significant and greatest for
those non-safety-net hospitals (0.03 [p < 0.001]) that were initially
adequately staffed at a level in compliance with the mandate. There was
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not a significant effect for safety-net hospitals (0.01 [p = 0.3]). The
difference in the effect of implementation on skill mix for safety-net
and non-safety-net hospitals was not statistically significant (-0.02 [p =
0.06]). There was no effect on skill mix based on the degree to which
hospitals initially needed to increase their staffing in order to be in
compliance.

Discussion

Our findings suggest that AB 394 met the goal of increasing nurse
staffing in both safety-net and non-safety-net California hospitals. The
level of improvement is clinically significant at nearly a full patient
per nurse fewer on average (Aiken et al. 2002). That staffing improved
significantly in safety-net hospitals is an important policy achievement,
as raising nurse staffing levels in these hospitals has long been considered
a difficult challenge.

It is notable, however, that the gains for safety-net and non-safety-
net hospitals were not equal. Our results show a small but significant
difference of up to 0.27 additional patients per nurse in safety-net hos-
pitals compared with non-safety-net hospitals after the implementation
of AB 394. A lower percentage of the initially noncompliant safety-
net hospitals had average postimplementation staffing levels consistent
with compliance (76%), compared with those of similar non-safety-net
hospitals (88%).

Despite early concerns, we observed no reductions in skill mix. The
skill mix in safety-net hospitals was steady over time, whereas the skill
mix in non-safety-net hospitals increased slightly. There was, however,
no significant difference based on a hospital’s safety-net status or the de-
gree to which noncompliant hospitals (safety net or otherwise) exceeded
the mandate.

Several factors put our findings in context. During the initial period
of this study and the years preceding it, California was experiencing a
severe nursing shortage. This shortage affected all hospitals, although
safety-net facilities had more difficulty retaining high-quality health
professionals, including nurses, than other hospitals did (Harrison and
Montalvo 2002; Lewin and Baxter 2007). This may account for some of
the differences in staffing and skill mix of safety-net and non-safety-net
hospitals at the beginning of our time-series.
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Research of the effect of AB 394 shows that registered nurses’ wages
rose after implementation, indicating that the policy may have influ-
enced market forces, shifting the supply of registered nursing staff to
hospitals able to pay higher wages (Mark, Harless, and Spetz 2009). This
may explain some of the staffing and skill mix differences of safety-net
and non-safety-net hospitals. If, for instance, registered nurses working
in safety-net hospitals took newly opened positions in non-safety-net
hospitals for better pay and more benefits while at the same time safety-
net hospitals increasingly relied on licensed vocational nurses to main-
tain staffing compliance, differences in safety-net and non-safety-net
hospitals’ skill mix would be a result of the policy (Spetz 2004).

Ultimately, however, the intended goal of the legislation to increase
nurse staffing was achieved in those hospitals in which an improvement
in staffing has historically been most difficult and most improvement
was needed. Our findings have implications for policymakers in other
states considering similar patient-to-nurse staffing ratio mandates. The
large majority of poor and minority patients tend to receive their hos-
pital care in a disproportionately small number of safety-net hospitals.
As others have shown (Jha, Orav, and Epstein 2008; Jha et al. 2007)
and as we have seen in our data, nurse staffing tends to be worse in
these hospitals. In terms of staffing, California’s mandate was successful,
improving staffing for the safety-net hospitals serving California’s more
vulnerable patients and also improving staffing for the population in
general.

Our findings suggest that the gains in staffing among safety-net
hospitals and non-safety-net hospitals did not come at the cost of reduced
skill mix in safety-net hospitals, as was once feared. The skill mix in
safety-net hospitals did not change after AB 394 was implemented.
Disparities in the overall skill mix of safety-net hospitals and non-safety-
net hospitals continued, however, after the nurse staffing legislation was
implemented. Some research indicates that these lower levels of skill may
be associated with poor patient outcomes (Estabrooks et al. 2005; Seago,
Williamson, and Atwood 2006; Tourangeau et al. 2002). Future studies
must determine whether the absolute staffing improvement in safety-
net hospitals is more important to improved patient outcomes than the
continuing differences in the skill mix of safety-net and non-safety-net
hospitals.

Our findings should be interpreted with some caution. We do
not mean to discount the improvements of the safety-net hospitals
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identified in our study, which should translate into benefits to many vul-
nerable patients through improvements in nursing resources. Our results
do suggest, however, that while the broad mandate approach taken by
California was a successful policy design for increasing staffing generally,
other states may also want to consider more targeted policies to improve
staffing in safety-net hospitals specifically (Ingram and Schneider 1991).
This could have the effect of not only increasing staffing for all institu-
tions but also reducing those differences in safety-net and non-safety-net
hospitals that may contribute to disparities in patient outcomes.

All hospitals, with some exceptions and a waiver provision for a re-
stricted set of small hospitals, were subject to the California mandate,
regardless of whether they were adequately staffed. An alternative pol-
icy design targeting those hospitals most in need of more nurses might
offer a more efficient approach while allowing better-resourced hospitals
more flexibility in staffing and an opportunity to develop innovative
staffing models. A targeted approach might combine a mandate with
focused compliance incentives for at-risk hospitals (May 1993; Scholz
1984). The incentives could be made relevant to safety-net hospitals’ re-
cruitment and retention needs, be used to reward hospitals’ compliance,
and encourage a more even distribution of registered nurses in safety-net
versus non-safety-net hospitals.

Policymakers in those states considering a mandate similar to
California’s might also consider pairing the mandate with initiatives
to increase the pool of available registered nurses in the workforce. An
example from California that may have attenuated the differences we saw
was the state-funded Nurse Workforce Initiative introduced in 2004 to
educate 5,000 additional nurses. It took, however, from two to four years
before the effects of these programs could be seen in the higher number
of newly trained nurses in the California nursing workforce (Spetz 2004).
Such a program might include postgraduation “pay-back” obligations
to work in safety-net hospitals.

Limitations

This study, like all others, has limitations. First, there is no consensus on
the definition of a safety-net hospital. Because researchers use different
definitions, the definition chosen could influence the results (McHugh,
Kang, and Hasnain-Wynia 2009; Zwanziger and Khan 2008). In
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addition, as a group, safety-net hospitals are not homogeneous
(Zwanziger and Khan 2008). Indeed, the needs, functioning, and service
populations of safety-net facilities are, in many ways, specific to the com-
munity in which they are located (Taylor, Cunningham, and McKenzie
2006). For example, small safety-net hospitals in rural areas may be
different from large safety-net hospitals in urban areas. Our approach
encompasses multiple hospital characteristics as well as a hospital fixed
effect in order to account for both measured and unmeasured hetero-
geneity. Further research, however, should examine differential effects
within the safety-net group and focus on distinguishing highly adaptive
versus less adaptive safety-net hospitals in an effort to understand the
factors that help safety-net hospitals successfully weather policy shocks.
Other subgroups, such as district hospitals, should be investigated in
order to understand the policy’s effects on these organizational forms
with their particular patient populations.

We also acknowledge that although our analysis of the differential
effects of AB 394 provides information about workforce trends, we
were unable to determine the causal effect of the change. If similar
data were available from other sources, we could compare safety-net
hospitals in California with otherwise similar hospitals in other states
without a staffing mandate. The OSHPD staffing data are widely con-
sidered among the best for examining staffing; however, there are some
limitations. We converted nursing hours per patient day into a patient-
to-nurse ratio to be consistent with the legislation, but this conversion is
admittedly imprecise. Patient days may not average twenty-four hours,
depending on when patients are admitted and discharged. We repeated
our analysis based on evidence suggesting that hospital stays may be un-
derstated by about two hours per discharge (Unruh, Fottler, and Talbott
2003). There were no meaningful differences in the findings or con-
clusions that resulted from this alternative. We also note that although
looking at compliance offers a useful heuristic by which to categorize
hospitals, our data were not able to determine true compliance from
moment to moment and to say that any one particular hospital was truly
in compliance or not at a given time.

By including the covariates that indicate the hospital’s financial status,
we may have misspecified our model predicting staffing for the purpose
of understanding the mandate. We tested the sensitivity of our model to
the inclusion of these covariates by estimating models with and without
these variables. The effects of the financial variables were not significant,
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and the models without the hospital financial status variables did not
meaningfully differ from the models that did include them.

Finally, although we see that staffing has improved, further investiga-
tion must determine the impact on cost, outcomes, and cost-effectiveness
for both safety-net and non-safety-net hospitals. Nursing labor consti-
tutes a significant portion of hospital costs, and evaluations of the effect
of California’s policy on outcomes are limited and show mixed results
(Aiken et al. 2010; Cook et al. 2010; Donaldson and Shapiro 2010;
Hickey et al. 2011). Some evidence suggests that the costs of staffing
increases may be partially offset by the costs of adverse events avoided
as a result of those staffing improvements (McCue, Mark, and Harless
2003; Needleman et al. 2006; Rothberg et al. 2005). A larger nursing
staff may also yield additional societal benefits through reduced health
expenditures and greater productivity (Dall et al. 2009).

Conclusion

The Patient Protection and Affordable Care Act of 2010 will soon give
health insurance coverage to more than 30 million currently uninsured
people. Even so, many people—more than 20 million nationwide and
more than 3 million in California alone—will remain uninsured (Long
and Gruber 2011). Among them will be illegal immigrants, people
choosing not to be insured despite the minimum essential coverage
requirement (the so-called individual mandate) and subsidies, and peo-
ple without access to affordable coverage (Marmor and Oberlander 2011).
Because the health care safety net will continue to be an essential re-
source for this large and diverse segment of the population, legislators
and administrators in a post–health reform world must consider the
ramifications of policy reforms on safety-net hospitals.

The implementation of AB 394 appears thus far to be a policy success
in meeting its first goal, to improve nurse staffing in California hospitals,
including safety-net hospitals. The skill mix did not fall in safety-net
hospitals, although differences in skill mix in both safety-net and non-
safety-net facilities persist. Future studies must assess the costs associated
with the legislation and examine whether these staffing differences affect
patient outcomes and quality. Policymakers should note the positive
overall improvements in staffing for all hospitals but should also consider
the possibility of widening disparities resulting from a broad, unfocused



182 M.D. McHugh et al.

mandate. An alternative approach might pair a mandate with financial
and other support for those institutions most in need.
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